Abstract: This article reports on research investigating the relationship between text messaging and academic literacy among Spanish-dominant emergent bilingual young adults in New York City (acquiring English). Through assessments of academic language and analysis of a corpus of 44,597 text messages, this study found that emergent bilinguals who send more messages in English and choose English for the settings on their mobile phones tend to have higher academic English skills. This study also found that the English messages they send are lexically less dense than the Spanish messages, illustrating that students use a narrower vocabulary when texting in their second language. This finding is explored in light of previous research that has found that using social media in the target language can help students develop fluency and intercultural competence skills, but not always vocabulary. The results are discussed in terms of the tendency for texters to text monolingually and other affordances and constraints of smart phone use in digitally supporting second language acquisition.
Introduction
In recent years, smart phone ownership has grown globally, with smart phones accounting for 80% of mobile phone sales [1, 2] . In the United States (where the present study is based), over 92% of adults age 18-29 have access to a smartphone and use it to access the internet at least once a day [3, 4] . Correspondingly, it seems that language learning applications (apps) have proliferated, with both free and paid apps promising to help students learn a wide variety of languages. Some offer vocabulary or grammar drills, others prioritize learning through repetition. At their core, though, they all operate on the same principle, namely that if users have immediate access to a learning tool, they will practice more, and if they practice more, they will learn the language. With this model, language learning can be done while waiting for a bus, standing in a line, or even while doing something else entirely. While these apps are beneficial [5, 6] , both second language learners and Second Language Acquisition (SLA) researchers know that in order to communicate in a language, one must interact with others through that language [7] . The question then becomes: in what ways do language learners already use the target language on their phones? This paper argues that smart phones are more than a tool for instructed SLA, and can provide an unique opportunity for naturalistic practice of a target language in a digital environment. Smart phones emerged as tools for interpersonal communication, be that one-to-one (messaging), or one-to-many (social media), and at their core, they are communication devices. The most frequently used features across all types of mobile phones are messaging-type applications such as WhatsApp (WhatsApp Inc., Mountain View, CA, USA), Google Chat (Google Inc., Mountain View, CA, USA), communicate with those we are socially close with such as friends and family [21] . In a survey of Arabic and Thai speaking students both studying abroad and at home, Jarvis and Krashen found that most students use their first language when messaging, though they use both their first language and English (a second language for all students) for various digital interactions [22] . They found that the fewest students (67%) use English when messaging, and the most students use English when playing games (96%) [22] . As of 2017, English is widely regarded as a necessary language to learn to engage with content on the internet [23] . However, though English is a global language, it is not necessarily the preferred language of interpersonal or intimate communication.
Texting and Academic Literacy
Because of the differences between conversational and academic language forms, some educators, parents, and journalists fear that text messaging and instant messaging could negatively affect academic literacy skills through exposure to "incorrect" (non-prescriptive) forms [24, 25] . Some worry that students will use colloquial language in their academic work [26, 27] or that they will not be able to distinguish when they should use formal varieties rather than "Txt" varieties [28] ("Txt" refers to the language form commonly found on digital platforms, and its characteristic features such as unconventional spelling, abbreviations, emoticons, and emojis [29] ). There is little evidence for these concerns as it seems that most young adults are able to separate academic and texting language and know when to use each [30] . Yet many young adults still believe that texting will negatively affect their literacy skills [31] . In a study of 80 college students, Drouin and Davis found that students who use Txt and those who do not perform similarly on standardized measures of academic literacy. However, more than half of the students in their study believe that using Txt would negatively affect their academic literacy skills [31] . Their beliefs are not unfounded, however, as research has produced mixed results on the relationship between various dimensions of Txt/texting and academic literacy skills.
Studies focused on the relationship between text messaging and literacy have produced mixed results. Some have found that textism awareness and use is positively correlated with academic literacy skills [32] [33] [34] . Others have found little or no correlation between the two [31] , and still others have found a negative correlation between textism use and literacy skills [35, 36] . De Jonge and Kemp found that these discrepancies may at least partially be due to age differences [37] . In both a review of the literature and an independent study, they found that textism use correlated positively with literacy skills for children and negatively for adults [37] .
Initially, it may be surprising that age matters in this way. However, research into this question suggests that rather than age per se, the difference between the effects may be due to differences in how deeply integrated literacy skills are into the daily practices of children and adults [38] . Since most children have not fully integrated or automated their literacy skills before owning a mobile phone, they may benefit from practicing writing and playing with language by using textisms and creative devices. On the other hand, many adults' literacy skills were fully formed before they owned a phone, making those skills less susceptible to influence from future practice [38] [39] [40] .
Drouin and Driver further explore this topic by categorizing the types of textisms used (such as stylizations versus omitted punctuation) [41] . This, they argue, may give greater insights into the relationship between texting and literacy skills. They propose a distinction between "positive" and "negative" textism categories. For them, positive textisms are non-prescriptive forms that require linguistic awareness (such as tk+ to represent te quiero más or 'I love you more'), and exhibit a level of linguistic playfulness or creativity. Negative textisms, on the other hand, do not require linguistic awareness, but rather may reflect a lack of awareness or attention (such as omitting punctuation or capitalization). In their study of the text messages from 183 college undergraduates, they find that positive textisms are associated with higher literacy levels, and negative with lower literacy levels [40] , illustrating that not all texting and textisms are the same. Given that the students who showed greater linguistic attention in their texting (through positive textisms) demonstrated higher literacy skills, one might predict that English learners who choose to text in English would also demonstrate higher literacy skills since they are also showing greater linguistic attention through the use of a non-dominant language.
To date, there have been few studies focused specifically on the texting patterns of bilinguals learning a second language. Those that do address second language acquisition and texting are largely focused on the use of colloquial forms in academic writing [42, 43] . So any predictions made based on the results of studies with monolingual populations should be treated with caution. It is obvious that the language skills of an emergent bilingual young adult are not necessarily the same as a monolingual child or adult. The one study that does explicitly address the relationship between naturalistic texting behavior and academic literacy acquisition is mostly concerned with the intrusion of textisms into academic writing rather than overall literacy skills [43] . While this is certainly an important question, it is more concerned with how students learn registers, rather than how text messaging is related to the development of academic literacy or vice versa.
The issue becomes more complicated when we take into account the predictive spelling and autocorrect associated with the keyboard's dictionary. Focusing on these features, in a study of the texting behavior of first-year undergraduates, Ouellette and Michaud determine that as texting has become more standardized, frequency or fluency of text messaging has little relationship to academic language skills [44] . This begs the question of what happens when the autocorrect is used not to simply correct inattentive texting, but as a key element of feeling comfortable texting (in a given language). While the presence of autocorrect can make textisms more difficult to produce (since it often requires overriding the keyboard), does the presence of modern texting technology still neutralize the relationship between texting and literacy? While this question cannot be efficiently addressed through corpus study, the relationship between texting and literacy remains a poorly understood one for emergent bilinguals acquiring a second language.
Lexical Diversity
Thinking about text messaging as a platform where English Language Learners could practice their linguistic skills is only valid insofar as students are utilizing it to practice new vocabulary and language forms. Lower proficiency learners often rely on a limited range of words to express themselves when writing in the second language, and that having a limited vocabulary makes writing in the second language more difficult [45] [46] [47] . Yet vocabulary is consistently shown to be a strong indicator of the quality of writing [45, 48] . In developing vocabulary, using the words in writing or speaking is critically important in committing that word to memory [49, 50] .
Yet because text messaging is a colloquial language form, the range of vocabulary that students need to communicate is narrower than in an academic setting [51] . If a student were to text the way they write for class, it would be socially inappropriate. However, even in a colloquial setting, students can use a large number of different words in order to express themselves, and in a learner environment, lexical diversity helps to illustrate the quality of writing across genres [45, 52] .
Logistically, however, the lexical diversity of any given language sample is difficult to calculate computationally. In this case, lexical density is used as a proxy for lexical diversity. Lexical density is highly correlated with lexical diversity across language forms [53] . Where lexical diversity is a measure of the variety of words used in a language sample, lexical density is a measurement of how many lexical words are used in a language sample relative to the entire sample. Lexical words are open-class words such as nouns, verbs and adjectives. Function words are closed-class words such as prepositions, articles and auxiliaries. Vocabulary acquisition in both the first and second language is often measured by the number of lexical words an individual knows and uses as opposed to the function words [54] . In the end, this is a way to separate the vocabulary that a student uses from the way that they structure their sentences.
Finally, metrics of lexical diversity and vocabulary have been used extensively to understand student writing [45, 46, 48] , and even the relationship between students' written proficiency and their oral proficiency [55] . However, this line of inquiry is yet to be extended into texting research. Since texting is a social platform rather than an academic one, there is a socially-imposed cap on the range of vocabulary texters should use, as it would be very strange to text as if one were writing an academic essay. Whether language learners are at or near that threshold is likely due to the proficiency level of the individual learner, though the relationship between lexical diversity in the dominant versus non-dominant language is yet to be determined.
Social Networks
Since text messaging is an inherently social communication form, one might wonder how learners' social worlds are constructed. It might be that students simply do not have anyone to text with in English, or they have few opportunities to use English meaningfully within their social networks. There are, of course, many theories within SLA that specifically treat this question in depth. Some ask if interaction is necessary for language acquisition [7, 56, 57] , others focus more on motivation [58] or social investment [59] . What they all have in common is that to use a language, a learner must have someone to use it with. In a setting such as New York City, a Spanish dominant English learner could spend their life mostly with Spanish speakers or mostly with English speakers. This binary setting is complicated by the high rate of bilingualism in New York City, so a better question is what is the primary language of communication rather than what language(s) do people speak. Addressing this dimension of learners' lives helps to contextualize the texting data by situating the language of text messaging within participants' larger social lives.
Building on this research, this study seeks to understand the relationship between texting in English and academic literacy skills, the lexical diversity of those messages, and the social networks learners are embedded in. Using a corpus of text messages, multimodal literacy assessments, and surveys, this study seeks to approach these questions using a combination of naturalistic and experimental data.
Materials and Methods

Research Questions
1.
Is there a relationship between the percentage of messages a student sends in English (their second language) and their academic literacy skills in English? 2.
Are the messages students send in English as lexically diverse as the messages they send in Spanish (their first language)? 3.
Do students who have more English conversation partners have higher academic English language skills?
Participants
Forty-two participants age 18 to 21 were enrolled in the study; fifteen students took all of the assessments and chose to donate their text messages. All participants are Spanish-dominant in social settings and are developing both Spanish and English academic proficiencies. All participants were born in Latin America (the Dominican Republic, Mexico, Guatemala, and Ecuador), and arrived in the United States during the typical high school years (age [13] [14] [15] [16] [17] [18] , and all participants own a mobile phone. Participants were recruited based on their enrollment in a dual language (Spanish/English) High School Equivalency (HSE) program in New York City.
This population was chosen for three reasons. First, they are English Learners (ELs), and there has not been any corpus-based research into the text messaging patterns of ELs. Second, to broaden the work being done on text messaging to include adults without a college education; the vast majority of work on adult text messaging is based on undergraduate students, who are a comparatively highly educated population. By creating a corpus of messages written by students without college experience, the available research is diversified to create a more complete picture of the language used on text messaging. Finally, Spanish-dominant English Learners were selected because Spanish is the most commonly spoken language after English in the United States [60] . Because of this, there are entire HSE classes at different levels, allowing for more robust comparisons.
Survey
Participants completed a comprehensive background survey where they provided demographic information, and detailed their linguistic and educational experiences, as well as data about their text messaging practices. The survey consisted of thirty-nine questions in four sections (Demographics, Academic Experiences, Linguistic Background, and Phone Use), and was administered in English with a Spanish translation (since this was an English language class, students were encouraged to complete all in-class exercises in English).
One section of the survey consisted of a grid with groups of people listed (i.e., grandparents, parents, siblings, friends, etc.). Students answered the following questions by filling out the grid: Students were instructed to think about the groups collectively, "so, when talking to your siblings, what language(s) do you use"? Responses to these questions were tabulated to determine what groups of people in their lives the students use English, Spanish, or Spanglish (a combination of Spanish and English).
Academic Assessment Materials
Participants' academic language skills were assessed in three different modalities: written, aural, and digital. The variety of tasks was intended to minimize the effect of any given modality and to develop a holistic picture of students' literacy skills. To assess written comprehension, participants took the English Literacy Evaluation for Newcomer Students with Interrupted Formal Education (LENS). This assessment was designed for students who have had non-traditional schooling experiences. In the LENS, participants read a short passage and answered multiple choice reading comprehension questions. The LENS was created by the SLA Lab at the Graduate Center at The City University of New York and commissioned by the New York City (NYC) Department of Education. The results were assessed based on a rubric and aligned to grade level (maximum possible grade level = 10th grade, maximum grade level achieved = 9th grade).
To assess aural comprehension of academic language, participants took the aural comprehension component of the Academic Communication in English for Long-Term English Learners (ACE). Students watched two academically oriented videos and answered written questions. In this task, students were told they could write their answers in English or Spanish, though the videos are in English. This task is assessed based on content, not language form. The ACE was also written by the SLA Lab and commissioned by the NYC Department of Education. The results were assessed based on a rubric and aligned to grade level (maximum possible grade level = 9th grade, maximum grade level achieved = 9th grade).
To assess academic language skills in a digital format, students participated in a vocabulary guessing game on Google Chat. Students received a word list and were paired with a student with a different list. Their teachers assisted in the pairing to ensure that students of comparable abilities worked together. Students were then instructed to describe the words on the list so the other person could guess it. Once one person guessed a word, they moved on to the next word, taking turns in the respective roles. Vocabulary words came from the 6-9th grade Common Core State Standards and had appeared on vocabulary lists the teachers used that semester. Students were instructed to use either Spanish or English to describe the words although the words were in English. The team who guessed the most words received a small prize. Students were scored based on how many words they knew and could define (maximum possible grade level = 9th grade, maximum grade level achieved = 9th grade).
Finally, students' scores from the English language component of the Test of Adult Basic Education (TABE CLAS-E) were considered. This is a speaking, reading, writing, and listening test. Students take the TABE upon entering the Pathways to Graduation Program to determine overall academic preparation. The scores were aligned to grade level (maximum possible grade level = 9th grade, maximum grade level achieved = 7th grade).
The scores from these four assessments were averaged to create an overall academic language proficiency level aligned to the American grade system for each student.
Text Messages
Participants donated the text message histories from their phones. After cleaning the messages, removing automated responses, and hand masking them to remove any identifying information, there were 44,597 messages with nearly 1.2 million words.
Procedure
Data were collected over a six-week period during which researchers met with participants twice a week. Each week, students had one session of data collection and one workshop on communication for academic and professional purposes. All assessments were administered in a classroom setting during their regularly scheduled English Language Arts Class. On the first day, students were introduced to the study, signed the consent form, and took the survey. On each assessment day, the teacher and both researchers were in the room to explain and administer the tests. On the last day, students donated their text messages. To donate their messages, students plugged their phones into the researchers' computers, entered their passcode, and allowed the researchers to make a copy of their text message history. To ensure that there is no identifying information in the messages, the messages were first anonymized computationally. Then, two independent researchers read each message and removed any names, numbers, addresses, descriptions, or references to anything that could identify the sender. The entire corpus is available in the Bilingual Youth Texts (BYTs) Corpus at https://byts.commons.gc.cuny.edu/.
Message Processing
Once the messages were cleaned and normalized, they were tagged with the language they were written in. To determine language for each message, 9000 messages (approximately 20%) were randomly selected and hand tagged by a Spanish/English Bilingual research assistant. Messages were tagged as one of four categories: English, Spanish, Bilingual, and Other. Those written completely in English or completely in Spanish were tagged as such. "Bilingual" messages are those written in both Spanish and English, and include both instances of borrowing (inserting one word from another language) and code switching (starting a message in one language and finishing it in another). "Other" messages are those that consist only of emojis, numbers, addresses, ok, lol, links, and images since these items are language agnostic. This set of 9000 messages was used as a training set, and the language of the remaining messages was determined with the Naïve Bayes supervised classification model in Python's Natural Language Toolkit (http://www.nltk.org/). The result was 89% accuracy for language identification.
The overwhelming majority of the messages are monolingual-written in either English (25%) or Spanish (57%), with only 1% involving code-switching, or a mixture of both languages. This may be surprising given that participants are bilingual and live in New York City, where mixing Spanish and English is a well-established language practice [61] [62] [63] . However, mobile phone technology, in its default setting, encourages monolingual behavior. All participants except for one rely on autocorrect to assist them in writing their messages. Many students felt that it helps them "sound smarter". While they had no problem switching keyboards and therefore switching languages between messages, within one message, they had to override the autocorrect feature which is both time consuming and, as one participant described, "annoying". The one student who disabled the autocorrect from his phone explained "I can't write like myself, I sound fake, like in class". Most of the instances of code switching were produced by this student.
To calculate lexical density, the corpus was normalized to remove capitalization, punctuation, and emojis since they are not relevant for this study (see Example 2). Commonly respelled words (i.e., w for 'with' and other common abbreviations) were treated as the same word since the objective of this study is to investigate lexical diversity and different spellings of the same word are the same word (counting types rather than tokens). Interjections were removed since they represent sounds rather than words. This step was performed for both English and Spanish words, and reduced the number of words by 12%.
Then, a copy of the corpus was made and the stop words were removed (see Example 1) . Stop words are all of the function words in a language. While there is no definitive list of stop words, the list built in to the Natural Language Toolkit for Python is widely used by linguists and language researchers. Given the popularity of this list and the ease of using it with other language analysis processes, it was used for the present study. The English and Spanish messages were separated and the respective stop words were removed from each language. Since lexical density is highly sensitive to corpus length, the same number of words from each participant (in each language) were considered. Since every participant donated at least 250 words (stop words included, emojis and other non-lexical items omitted), the first 250 words from each participant's corpus were considered. For many participants, this is approximately 50 messages each. On average, messages were 5.1 words long (SD = 8.6). Very long messages (greater than 25 words) were excluded from the study as their function was very different from the rest of the corpus (such as a confrontation or complaint). There were 456 very long messages (approximately 1%). There were, however, many more single word messages (8848, or almost 20%). These messages were overwhelmingly either just a punctuation mark, an emoji, or a reference to laughter (haha, jaja, lol, etc.). In the message language classification, out of context, these types of messages were typically classified as "Other" and therefore are not considered here. Lexical density was then calculated by dividing the number of lexical words by the total number of normalized words.
Example 1.
Original: Because we didn't have much space and the rent was toooo expensive! Normalized: because we did not have much space and the rent was too expensive Lexical-only: much space rent expensive.
Results
The results from the academic assessments show that students perform at an approximately 5.5 (SD = 1.7) grade level in academic English, though they are enrolled in courses at the 9th to 12th grade level. This degree of academic under-preparedness is similar to other groups of students such as SIFE (Students with Interrupted Formal Education). Even though participants in this study are not classified by the Department of Education as SIFE (SIFE are defined as having a documented gap of at least two years in their education [64] ). So, while many participants in this study reported having a gap in their education of two years or longer, it was rarely officially documented, they share many characteristics of SIFE. Most importantly, SIFE students are typically academically underprepared in their first language. The lack of academic proficiency in their first language makes developing academic language and content mastery in their second language even more challenging [37] . The classrooms in this study use Spanish to supplement instruction when necessary, but the explicit goal is English proficiency rather than Bilingual proficiency. The average score for each assessment is shown in Table 1 . Each participant's average score on the academic assessments was correlated with the percentage of text messages they sent that were written in English to determine if there was a relationship between academic proficiency in English and amount of English used in text messaging. These results should be treated with caution as the number of participants was so low (15) . The results show a positive correlation between the percentage of English-only text messages and overall English academic proficiency r(14) = 0.78, p < 0.01.
To better understand what those text messages look like and how they may be related to English proficiency, the relationship between lexical density and percentage of messages sent in English or Spanish was considered. The results show a negative correlation between lexical density and percent English r(14) = −0.45, p < 0.05, indicating that the students who send the most English messages also use the smallest range of vocabulary. So, while the students with the highest proficiency in academic English tend to write in English more often, the range of vocabulary they use is narrower than students who use more Spanish messages.
Finally, to better understand what domains of students' lives are conducted in each language, students estimated how many people they communicate with primarily in Spanish, English, or a mixture of both languages. The purpose of this question was to determine what areas of their life are conducted in English rather than the actual amount of Spanish, English, or Spanglish they use. On average, students reported that they use only English with 24.5% (n = 19, SD = 0.394) of the groups of people in their life. Teachers and bosses accounted for the majority of these individuals, with friends and significant others making up the remainder. Figure 1 illustrates the responses to this question. Students reported that they primarily used Spanish with siblings, parents, and grandparents, that they mixed languages with friends and significant others, and they used English with teachers and bosses. There is a clear trend here to use Spanish with family members (siblings, parents, and grandparents), echoing previous work that finds that the language of respect at home among Spanish-speaking families in the United States is usually Spanish, whereas the language of respect at school and work is usually English [38] . Each participant's average score on the academic assessments was correlated with the percentage of text messages they sent that were written in English to determine if there was a relationship between academic proficiency in English and amount of English used in text messaging. These results should be treated with caution as the number of participants was so low (15) . The results show a positive correlation between the percentage of English-only text messages and overall English academic proficiency r(14) = 0.78, p < 0.01.
Finally, to better understand what domains of students' lives are conducted in each language, students estimated how many people they communicate with primarily in Spanish, English, or a mixture of both languages. The purpose of this question was to determine what areas of their life are conducted in English rather than the actual amount of Spanish, English, or Spanglish they use. On average, students reported that they use only English with 24.5% (n = 19, SD = 0.394) of the groups of people in their life. Teachers and bosses accounted for the majority of these individuals, with friends and significant others making up the remainder. Figure 1 illustrates the responses to this question. Students reported that they primarily used Spanish with siblings, parents, and grandparents, that they mixed languages with friends and significant others, and they used English with teachers and bosses. There is a clear trend here to use Spanish with family members (siblings, parents, and grandparents), echoing previous work that finds that the language of respect at home among Spanish-speaking families in the United States is usually Spanish, whereas the language of respect at school and work is usually English [38] . The Pearson correlation for the percent of English speaker groups in participants' lives and their academic literacy skills was also calculated. The results show that students who report communicating with the most people only in English is positively correlated with academic English proficiency r(19) = 0.59, p < 0.01.
Overall, there is a positive correlation between students' academic English skills, the percent of messages they send in English, and the number of groups of people in their life who they speak English with. Initially, it may seem that if a student has more English speakers in their life, they would necessarily send more English messages. This does not necessarily follow. For example, no student had more than 50% English speakers in their life, though six students sent more than 50% of their text messages in English. Therefore, some students choose to send English messages to other Bilinguals or they text with the English speakers disproportionately. Regardless of what the reason is, this illustrates that these two correlations are not necessarily linked, though it is clear that both are positively correlated with academic English ability.
Finally, and importantly, the survey results showed that students who sent more than half of their messages in English also set the meta-language for their phone into English. All other students set the meta-language of their phone to Spanish. This means that in order to interact with their phone, they had to use English. All of these students except for one performed above a 7th grade academic English level, and all of these students participated in all three activities (the survey, academic assessments, and message donation) and had the best attendance records overall. It could be that students who are more competent in English are able to set their phone into English or students who set their phone into English are more motivated, or a combination of factors. Regardless of the reason, the effect is that in order to use their phone, they had to use English.
Limitations
The primary limitation of this study is that only fifteen individuals participated in both the academic assessments and the text message donation. This study is part of a larger investigation into the academic, social, and texting literacy skills of bilingual young adults; forty-two individuals participated in at least two activities in the larger study, yet only fifteen donated their text messaging history and took at least three academic assessments. The choice to work with HSE students was both intentional and resulted in very high attrition. There are many reasons students enroll in HSE Programs; for example, a student may have aged out of traditional high school without graduating, dropped out of high school and wanted to return, or started traditional high school too late and was not able to accumulate enough credits to graduate. Students in this study enrolled in HSE for each of these reasons and more. Because they are adults, when they enroll in HSE classes, they are not mandated to attend every class. Because of this, as well as the work and family pressures many students face, attrition in the study was very high. At the end of the study only twenty participants who began the study were still attending school; there was a 30% loss after Spring Break. This is not unique to this study as attrition is high in HSE-type programs across the United States [39, 40] . Finally, the data for this study were collected over the course of six weeks, which resulted in many students both dropping out of and joining the study between the first day and the last. Future studies should be conducted over a shorter period of time to reduce attrition and late additions.
A second limitation is that little is known about the participants' academic knowledge of Spanish. The Spanish language version of LENS was administered during the study, but only two students who took the Spanish LENS also donated their text messages. With more information about their performance on academic measures of Spanish, it would be possible to determine how first language literacy is related to both second language literacy and text messaging in both the first and second languages.
Discussion
This study sought to investigate the relationship between texting in a second language and academic literacy by investigating the volume of messages sent in English compared with academic literacy in English, the lexical density of those messages, and the language of the social networks students are embedded in. Through a corpus-based analysis, this study found that students who text more in English tend to have higher English academic skills. However, English text messages tend to have a lower lexical density than Spanish ones. Finally, students who have more English speaking groups in their life (i.e., employers, friends, significant others, etc.) also have higher English academic literacy skills.
There are at least two ways to interpret the positive correlation between message language choice and academic literacy skill. First, it could be that that the student who has higher English literacy skills may have more confidence in texting in English and therefore be more willing and able to do so. It could also be that more practice texting in English reinforces English literacy acquisition leading to higher English literacy scores. Closer examination of the survey results may add more to the discussion. When students set up their phone, they have to make a choice about which language it will be in. This feature can be changed later through the settings, but at some point, it is a choice. It should come as no surprise then that the students who exhibited the highest levels of academic literacy also set their phones in English. Second, when students are texting with other bilinguals, they have a choice about which language(s) to use. This choice is, of course, very nuanced and complicated and is deeply tied both to the message they wish to convey and the identity they wish to construct. Given these caveats, it should be noted that the students who sent the most English language messages sent a disproportionate number of messages in English as compared to the percent of English monolinguals in their social networks.
These two decision points suggest that motivation may be an important factor in student acquisition of academic English. So, while there is a positive correlation between text message language choice and academic English literacy and between percent of English speakers in one's social network and academic English literacy, the presence of these factors in a student's life may be due to an unmeasured factor such as motivation [58] , investment [59] , or something else entirely. The students who intentionally set the language of their digital world in English may be making a more integrated commitment to learning English, and may be doing so because of their own desire and motivation rather than any external factors. Finally, while the causality of the relationship cannot be determined, the finding that students with higher academic literacy skills also sent more messages in English could simply be indicative of their overall linguistic skills.
Just as Drouin and Driver found that positive textisms were correlated with higher academic literacy skills and therefore potentially indicative of overall greater linguistic awareness [41] , using English could be indicative of greater overall linguistic awareness in English. Whereas for Drouin and Driver, positive textisms consisted of linguistically creative forms [41] , for these students positive textisms may be English language forms. For this to be true, participants would have to be extending themselves linguistically to gain any benefits from texting. Since English is a non-dominant language for all students in the present study, texting in English requires a higher degree of attention than texting in Spanish. Even though participants often rely on autocorrect or the dictionary associated with the keyboard, when they change the keyboard to English, they have made a choice to text in their non-dominant language.
Yet, the lexical diversity of students' English text messages on a whole was lower than their Spanish ones. This may be because to communicate socially, students do not necessarily have to develop an advanced vocabulary. Just as Dizon found in his study of Facebook use [16] , it does not seem that students in this study are necessarily increasingly their productive vocabulary by texting in English. Rather, they are using a small set of words for very many purposes. Dizon's finding that fluency was positively affected by Facebook use, but lexical richness and grammatical accuracy were not, may help explain the negative correlation between lexical density and English use, as practicing English on text messaging would not be predicted to enhance vocabulary skills, though it would be expected to help students develop fluency.
When participants were asked what they do when they do not understand a word or a message, they said that they first use an online translation service (Google Translate (Google Inc., Mountain View, CA, USA) was the favorite) and if the answer is not suitable, they then turn to an online dictionary such as Urban Dictionary (http://www.urbandictionary.com/). Students also reported that they sometimes use Google Translate to write messages. When asked if they ever have to look up a word they have looked up before, almost all of the students replied that they frequently have to do this until it "sticks". This echoes almost all research on second language vocabulary acquisition, which finds that students have to use a word and often have to do it multiple times before it is acquired [46, 49, 50] .
Similar to other platforms, the ability to reflect on messages is a strength of text messaging [13] , even if it is for fear of judgement. To this end, one student was particularly sensitive to the fact that any message she sends could be "screenshot" (a picture could be taken of the conversation on the screen) and then sent to her interlocutor's friends. Because of this, she double checks her messages when she is writing in English. This echoes Warschauer's observation that computer mediated platforms allow students to use their own messages, their own production, for reflection and epistemic engagement, a process which is like to reinforce language learning [20] . This student said that this has helped her English because she is always thinking about the way she sounds when she is texting. Her concerns about being judged for her language practices were echoed by all participants as they felt that having all their conversations in writing sets them up for judgement in a way that speaking does not. In addition to screenshots, students were concerned that they would be considered "dumb" because of their way of writing. It is difficult to say if this is because they are writing in a second language or due to their education level or if many young adults feel this way.
Finally, it was initially surprising that though students are all able to communicate verbally in Spanish and English and frequently use what is often referred to as Spanglish, almost all of the messages were written in either Spanish or English, rarely Spanglish. As mentioned, students relied heavily on autocorrect to help them write in both languages, and it can be technically challenging to start a sentence in one language and finish it in the other. However, for at least one student, texting monolingually was an unacceptable compromise even if it meant he would text faster and misspell fewer words. From a language learning perspective, where the goal is a monolingual standard, this may be beneficial as students are encouraged by the technology to keep the languages separate and achieve a monolingual target. However, it cannot be overlooked that the effect is that in this highly social communication platform, students cannot draw on their full linguistic repertoire. This may have contributed to the lower lexical density for the English messages as it means that students were relying on only part of their vocabulary knowledge, and for many, it is the less developed part. For this group of students, their texting practices differ from their speaking and writing practices because of the constraints of the technology.
These differences may also speak to the differences in their social groups. Students in this study were asked what language they usually use to communicate with various groups in their life. From observation in the classroom and discussion with their teachers, their academic life is in Spanglish though every single student reported using English in their academic life. This speaks to the fact that the perception of what language is being used may be different from what students actually use. However, on the phone, students mostly have to choose between Spanish and English, meaning that no matter what language they are texting in, if they are a Spanglish speaker, the parallels to how they speak are weaker than they would be for a monolingual Spanish or English speaker.
In conclusion, the participants in this study are the first generation to need literacy in order to communicate socially. This has had a dramatic impact on the ways that people communicate, and provided a new found motivation to develop literacy skills. While those skills do not need to be academic in nature, the results from this study show that texting in a second language is positively correlated with higher levels of academic proficiency. In some ways, the phone is an ideal platform for the learner because it is social and therefore prioritizes naturalistic language, but the technology prioritizes a monolingual standard, similar to academic settings.
